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Accurate modeling of output ripple voltage of Buck converter
considering capacitor’ s ESR

Huang Jinfeng'? | Li Linhong', Li Liangjing'
(1. School of Electrical Engineering, Shanxi University of Technology, Hanzhong 723001 , Shanxi, China.
2. Shaanxi Key Laboratory of Industrial Automation, Hanzhong 723001 , Shanxi, China)

Abstract; In view of the inaccuracy of the traditional output ripple voltage analysis of Buck converter, a ripple voltage
modeling method considering equivalent series resistance ( ESR) is proposed in this paper. Compared with the traditional
ripple voltage analysis method, the proposed modeling method can not only reflect its non-linear essential characteristics,
but also has high accuracy. The simulation and experimental results validate the correctness of the theoretical analysis.
The research results can provide theoretical basis for the analysis and design of high-precision Buck converter.
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Fig. 1 Buck converter
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Fig.4 Simulation waveforms of ripple voltage
with different ESR
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Fig. 6 Experimental waveforms of ripple voltage
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